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{ %t%m>r^f^vi--<Dmm^ o. ooiMo%T**,i*aui: 

[1*3*3® 1 8 ] 
j^T^xfi : 

r j§ 2 2 1 

>i? > y a - ^*jRo 

^JttM 1 flftlli, ilx^v^^KMWii^ *«*^ 

I * w -t * -9- - > ***** * > * - * * > * - * * * * 

m^m 2 8 1 

a) %-^>i-y 3-z.--?%^tr^]&<Dmxn ; 

b) wftM-t** i * irf 

nmm 3 o i 
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[**S*Sf* wm&mum tmrnm^. 

^«4JS (Chemical v a p o r d e P o s i t ^ o n C V D ^ 

0 i^5*^*a #»tt*K2#H0 ^^^*S^t^ (ft 

o 

^i^r 1 P UmekfiitTD Mihailovicl^ Kf^Stth'^ 
*£°Stephen K. DoornM±SDS»tH«-r/t;f. 
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- k x * &m*w*-r & mm** 9 * 1 -c w & ^««^<* 

Sv»t, ^7v7^-y>^-F (w= 15 0-2 4 0 cm ) 

[# 1 1 #n¥ 8-198611 ^-<&# 

[#ftf 2] #1 2 0 0 3 - 8 1 6 1 6 
[#lt»3 ] #12 0 0 3-3 0 0 7 1 4^$R 
[#It«4 ] #1 2 0 0 3 - 2 1 2 5 2 6 
[#ff»5] #^2 0 0 2 - 5 1 5 8 4 7 -J<2rffc 

(1 9 9 8) o,u + - 
[##It3cK 3] P. Umek and Mihailovic,Syntneti 
c Me t a 1 s. 1 2 1, 1 2 1 1 - 1 2 1 2 ( 2 0 0 1) 

[##ff»4] Stephen K. Doom, Robert E. Field 
s III Hui Hu, Mark A. Hamon, Robert , O. Ha 
d'don, John P. Selegue, and Vahid Majidi J 
Am. Chem. Soc. , 1 2 4, 3 1 6 9 - 3 1 7 4 (2 0 0 2) 
[#!$frXWl 5 ] R . K f u p k e <b , Science, 301, 344-347 k 
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[g|=j$tF:£flt 6 ] G. S. Duesberg<b, Chem. Comm. ,4 3 5 4 

36(1998) _ . - 

[##rp ^ 7 ] Q. S. Duesberg?), Appl, Phys, Ab / , l a 

7-119(1998) 

I##i ^ K8 ] d. Chattopadhyay<b, J. Am. Che m. b o c 
124, 728-729 (2002) 
' [WmWXm 9 ] M. Zheng^, Science, 302, 1545-1548 

(2 0 0 3 ) 

[gf^ftfXlR 1 0] H. D o d z i u k h, Chem. C omm. , 9 8 6 - 9 8 7 

(2003) T A n 1 O n 

[##ff»l 1]D. Chattopadhyay^, J • Am. Chem. t> o 
c. , 1 2 5, 3 3 7 0 - 3 3 7 5 (2 0 0 3) 0 „ ^ _ n o A 

[WmWJCM. 12] Z. H. Chen?), Nano Lett., 124b 1/4 
9 (2003) 

mm^m^ l * $ t -r a r«] 

[IKS * #fc"t & * 
[0 0 15] 

( 1 ) MT©I1 • 

m iSStt r* * y « ; t;v* >;±a** ; 1 1 1 Am~v nmvn 
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(14) _tiBi**M±, ^*S>f*>*3 ilfW^K-?— *§e>t^tr*»tT?*4, *B 1 Mfi 

(i 5) °±&mm~t*v °- ooi~io%^^a@Hi: 
*??f±B7K»**K*rt**^K^-©«K«^ o- 0 o i-i o%-c**, *a i 

(17) ±|Sm^K^-i±> T;vn-iVg, T5>* 7**-^ 2 T V 
°(18) aTOIg' a) *-^>^yf-^-7^^trt^?l$^^l*f4^^^R?-Mi-4 
(l 9) JilBWtt**. h;v<^&< fc*>-**^tr, SSI 8^ 

(2 i) fj2r»^«o-c, it«i^^^;v^^h;vo^<fc^-^ 

^ * - # > 1- y - -/**tf ^ * - * y ^ 7 ^ •* ~ 
(23) as 2 o Ktmv* ^ ^-^z^mw-^®^^^^^^ 

(2 4) fl@2 0^IB*^^-^>^^^^-^^^^- tt ' TV ^^^® : * 1!fe$:tXC 

# — tfyi-s — 77 W o 
(2 5) *H2 3 tlB*^*-^^^^^*-^*^*^ ft^7 

a j ,fiF.# 2005-3026118 



mm 2004-039100 



5/ 



(3 3) _t s a^^C) (i ^n-7h^7 7^--e$.^, ag2 8ksfllwi:o 

(3 5) ±ia§W4, a-*^^*-^*^**^ 4 ***^**^ US 2 8k 

* w« *a«i- * 1 1 1 * 9, * - * ^ ^ * - f?T? # f|t 
# > * y * * - it« * fc 

[0 0 18] 

(^jgg) 

********* X*-#V + J*t-3--7 (Carbon No no Tube *ft 
" C NT) ) J fctt, Cn (nl±!E*tNfc<K R*K^*ft**t) ******* 

ri t* ? ^L M^MWltLT, <5, 5 >7-Afx7-I^ <9, 0>^?^ 

^SSlSx 9 i > 9 * ^ t fi h 

(sTrgte-wlTV^ctTbtn^Not^^ube, SWCN?) j 

(Multi-Wall Carbon Nono Tub e, ».MWCNT) J t 
&o"T & 4 

[0020] _,j.LU,=feji_ji»-.,_l_7.=fc. -7*-7« -fc 

«kfc*r*i-**MP4 fctt**fflft**H9^^ -fa-v**, ***** 

f , raffish cio xmrnmn £ ft-c a 0 
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[0 0 2 2 ] 

[ 0 0 2 3 ] 
[0 0 2 4] 

* I ° nmsm* * *= * k + * * - * > *■ ' * - " '* - » ro *> n * * 
rt-wt^^-rwKtJ tit, «i*»**eJt9* 
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c-wxtf, man***** ^ 

*^*?-**t* nwsu tit, *-#'/t/f*^w^B*»w»««* 

0?v>««M*l:4i. *©?v^^n/H:^ 4 0 0 cm ^£S5 
„^ >tyfa _^ mS i™i (TEM) ftifT?^*-'/^WK* , «SIStLa 

±^4:S«f4^nTh^9 7-f-©ttHrt^**o ^-7^77^-1^ 

j6*4fcttfW6*o-*tc|fc»*IIMI**. UtaSftill J** **** 

C LSCfc£\> HPLC, FPLC fc ttLfcAS) k*^; 7 ^ 

97^- GLC> GSC4W fcfcfrtt&tU 7>MfWot j7JV7n 

(GPC) , ^I17D^7"77^ (GFC) aifOWn^h 
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T^ym, ^-T>vm. tv**-****^* 

iff 7^K*'^) , y'JA. v^a ^xf^, 
wfVa ^itft^y) fc*^r**.*#*:fcfcfcRfe*** 

#.;if^fi/7^-K 7^n*°V-^WK ^7 7f», *';te>ftfc-;K 

7 ^jj« v ^jt7'Jd^hj^ T*?-*wm, #'J*-#*- 

I #yrlV\ ayril, *-*°*vMJ> 

[ 0 0 3 81 
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gmuir-Blodgettl (» : LBI) t»fflt*ifc« tv> 0 LBfO 

£ -£ S j^R*** * o Mltfif - ^±j&7jc&"e * * r$ < ttK * 

, *K!fc*# fi-W^^fiLTi J:v>U *-**>t;f^-w 

[0 0 3 9] 

[0 0 4 0 ] 
[0 0 4 1 ] 

*U&EJSflt**|H2 K^-to H2"Ct±, — «fc UTF e 2 + fc ^-*'7t/fi-7^I 
<50^t:7l7Glife (iitrttF e 2 + /F e «Btfb*7G*tfctefc<&) ^tt?*ttc -ett 

- 7*^ t^fctDtt^tt ^ ^ y - Ft-tLt*-*>fyfa-7* 

[0 0 4 2 ] 

( * - jf? y-f- J * =>- - ~f <o *7 v y ft% ) 
*#§0Jlco 1 ^IfeM-eJi, 3feJ!M&RJ&KJ: •f-a.--/t^«*r*5c*fffl 

4 < <> o/;^*'7t;fa-^«^^V^ ^tL^o £ (DM 

[0 0 4 3 ] 
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(of 19, RBM [Radial Breathing Mode]. G 
[0 0 4 4] 

tS^l^^^l^ fflxtf. Organic Chemistr y, K. 1. mo r 

ri Von. R. N. Boyd 5th ed. ( 1 9 8 7 * *tT£ <K 

I^tJv^Jk t* = £*. i^ti/:T^^A **** ****** 

o 

6y;V*;K C1-C57W, C1~C47^;K C1~C37W> C1~~C 
fcy?n7H-^ if ^Jh-^o 

f * ItiiEoMfc**) - 7;v*;w*. tilfc^W^ 

^*^H*5**^T^*^*v^o d*L*«>*#Wi. C1~C2 7;WK Cl 
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. C37 MK C1~C5 7^K CI 

^Cyy^iK C1-C8 7^JK C1-C9 7M;K C1~C10 7)V^ C 
l^C117^ifcliCl~C127^> Cl-C2tI^^W, CI 
~C3lft§W:7JV^JK Cl~C4tt^W:7;H;K C 1 ~C 5*J*S*L;fc7£ 
Cl-C6tl?W:7MK C 1 ~C 7tt^^7;V^K Cl~C8« 
§W :7MK Cl~C9WS*ifc7^, Cl-C10f^tLjm;K C 
1~C1 ltt^^7M;V^/:l±Cl~C12lt$tL/;7^^>)#So 

-e WtuiC i~C l 0 7;v^;vitt, IfefclT?* i ~ i o £ii^«c<£> 

T*****I*U (CH 3 -) , (C 2 Hs -) n-^n^V (CHs 

CH 2 CH2-)^V7'o^K(CH3) ! CH-) , n-^^;V (CHs CH 2 C 
H 2 C H 2 -) > n -^>^^ ( C H 3 C H 2 CH 2 CH 2 CH 2 -) , n-^v* C 
CHs C H 2 C H 2 C H 2 C H 2 CH 2 -) > n-'V/** (CHs CH 2 CH 2 CH 2 
C H 2 C H 2 C H 2 -) . n-**** (CHs C H 2 C H 2 C H 2 CH2 CH2 CH2 
CH2-) > n-/^ (CH3 CH2 CH2 CH 2 CH2 CH2 CH2 CH2 CH2 - 
) n - r *,A, (CHs C H 2 C H 2 C H 2 C H 2 C H 2 C H 2 C H 2 C H 2 C H 2 ~~J 
-C (CHs ) 2 CH2 CH2 CH (CHs ) 2 , -CH2 CH (CHs ) 2 ft tir® 

*^*K*3V>T. r«TJV^r;Vj i4, Cl~C67Wf*t), L < 14, C 

1 $ tttc 2 7;v3^"C&&o 

$tLf-v^nr;v^;vJ h(4, aT»f4t»i^^ n ^^ j ^ H « 

^o7^;K C3-C6y?o7MiK C3-C7'>^7^, C3~C8v 
*ut;v^;K C3~C9y^7M;K C3~C 1 0v^o7W, C3~C 1 1 
^ n7 M JK C3~C12->^7^;K C 3~C4t^Wr>^D7W> 
C3~C51»§^'>^ n 7^^ C3~C6tt$ti/;y7n7iV^fJK C3~C 
7ft$tL/r> ^ D 7; V ^; K C3~C8t«?W:->^7M)K C3~C9@m£ 
W ">Vn7;v^^K C3-C10«W:^o7MK C3-Cllt»Hft 
^n7^A/4fcliC3~C 1 2ffll»/:y^7)V^mi5#So «x.tf, 
07JVWhLtit y^DT'oeiK v^n^^v;Vft^M7P$tL^, 0 

^0»*^i3V>T rr;v^-^;H xfl/V, tf v>cd J: ^ ft, fl^rti'-fi 

I;v£v^ c *#«fcLTIi, C2-C37H^K C2~C47K^ C2~C 
5 7**1*; C2~C67^> C2^C7 7^K C2~C87H^K 
C2 ~C9 7H^ C2-C107H-^ C2-C1 17^-HfcliC2- 
C127 H^ C2-C3«S*lfc7^-^ 0 2-0 4111*^7^-^ 

C2-C5tI*^7JV^xjV v C 2 ~C 6«$tL/cT;V*-^^ C2~C7fi 
W/'T^-'K C2~C8«m$tLfcT;V*-;V, C 2 9i^ti/:7^-iV 

C 2 ~~C 1 oem*tL7^T;V^-^> C 2~C 1 llKft^tLfeT^^-^t^ttC 2~ 
C 1 2tft?W:7H-K'^#^ WxtfC 2~C 1 0T**fl,bl±, 

-f 7>j;v (CH, =CHCH 2 -) . CHs C H = C H-ft Z*Wm*Mo tit, 

C2~ciott$W:7;v7r-;vfctt, c 2 ~c 1 0 y;v*-;ve&oT. * 
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k; K C3~C8^nTH^K C 3 ~ C 9 v * u C3 ~ C 10 ✓ 

4«Siifc^nTH^, C3^C51»Hfc^nm^ C 3~ C 6 fll 

" ^OTH^K C3~C9tft^/:^n7^ 3^ 1 ti^ 
f-^n7H^> C3~C 1 lW8^'>^n7^-**fcttC3~C12» 
$Vy^n7^-^**)^»^^^ ffiU->^7^^^tLte, 1- 

vj fctt, a ? ( :Mt^t«i l :^t7;v^^H«?W:T^,M., 
0 l^fcltli, C2^C37M^K C2~C4 7)^K C2-C5W- 
/ C2~C67K^, C2-C7 7^K C2~C8 7^, C 2 7 <T 9 
C2~C107^ C2^C117^;K S^rTr^ 

^SitfcT**-*. C2~C6«***LfcT**->K C2~C7fH5nm*- 

**S*LfcT**->K C2-C1 i*Jfc$*LfcT^-^4fettC2^C12««$K 
S?;Um9fti. -t, C2~C107^ttt ; «^*I 
^*2~1 o«*trll[«4fc»±*tt«^7^*-^***U ;t^ r 9 oik 
T-^nt?~;v (CHs CsC-) ft^f!l^£*t£o C2 ~£.i°«2 

ixtifMi^v^ -»C„ H 2 „ + i O-TJS^* 

~C3T;va*^ C1~C47;V3^ C1~C57^^a C1-C67JV^ 
y l"c77Vn^ Cl~C87;V^y, C1-C97^A Cl-Cl 
£V^4 Cl^CHT^ C1~C12T;V^ ci ; c2«^^ 

l~C5fli^7;V^y, Cl~C6tl?ii/:7^^A C1~C7«*3*L 

2t^^7.n^yt^^ 0 ^ 1 °, IL>Tc H 0 - 

) Ih^> (C?Hb 0-) . (CHa CHa CHa 0-) ft 

fflSE# 2005-3026118 



mm 2004-039100 



6 jmn.^, c 3 ~ c 7 >kmmm, 

1 0 BkMMM, C 3 - C 1 1 g&K% 

c 3 ~ c 5 it? ttizszt 



3~C6£*£*l***«* C 3 ~C7«** ****** cwsws^ 
C3-C9 tl^i/^*i*> C3-C10 *LfciK*Sidk C 3 ~ C 1 

£ C 4 ~ C 7**5b*fcttC 4 ~C 7 «M ******** 

rk, -7 * =. b **«*# i t * o * • ^ 

fnlM^olffltUB, C3~C4j*J«, C3~C5^J«, C3~~C 

C3-C8 ***»> C3-C9 Fcit^* C3~C 
C3~C12R*iI, C3-C4«^ 
C3~C6f^^Itt*> C3-C7S 

$ *L*:***3k c 3 ~ c 9 urn $ *l*:r***. c 

3~C 1 0 «*$**:****, C3~C 1 lW«tLfc**Wlt*fc«C3-C 1 2fi 
llSi? C 4 ~C 7 ****** »*C 4 7 It************** 1 ^ 

t^Vft (=0) £fcttf-**V«ft (=S) "C**)»*o 
[0 0 6 1 ] 

|« (Br), 3^|(I) ft£<D7Ui 
[0 0 6 2] 
^flj^H^&cjsv^T r^KnJfvJ tit, - 

[ 0 0 6 3 1 
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3i7Bl(:It47yf (F) 



1* (C 1 



OH-e ; 
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->©h amr c«i $ tL a $ frfc & © * 0 

, v> _ c (= S ) OH -C (=0) SHIfcli-CSSHWWo T 

*^; K T***4S»**ttfi r^n7^*J T** 

^ n _^n;V>f^ i_ 7 °n^/^K n-^n^;K t--7^n^;K v^u 
yo^V^K v^n^y^;K v^n^><*y^;K ~/*n-^yf;K ^>vM 

-ej^ IftLdt -CONH 2 t?*3*L*o r«*«tL*:T5 KJ fctt, 7^ h*« 
;v ^ — ;v & ^P*i" * o 

5 a-T^K B-f7*»>, 7>*->K 7xt^'j^tt 

p?1#S*l*o «*.**, *v ****** fe*t*o r****t 
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%>.jl. ^ -f ;v % TS-M-f & o 

iwn%V&^X [T 5 y\ tit, 7>^7NH 3 <&**W***^**-«*L 

r^n^n, s»5-ip^*v>"c®fii-c**o mm temnrssm tit, ^m<D7^y 

^vn^y'A ^'J7, FVt-A 7x=*T?->, H 

T ;;Vn^», >n7x^V77-7, ^7x^^77-7, '^'Zt 

tU7x^77-7, 3-7?;-2-^^7-Ot't7E ^ 7 ;^70Dff 
1^41^*^-7x^75-^^*14. r757f7tD7j fc(±. T ^ 
J i"C ft V>*» 757 m<7) tott* * * S * ^ o 7 5 71*7 

-J-n^LTti' #!)x.«\ xf*-'/, 2-7fiV7>^>*^W^ 

J 14, fiS«§tlTV^UV>o 

>vymi tzM-zsm^&M-ztm&o mm [7)^^)^m tit, ±&-e%MLiz rr;v 

ffi|E#2 005-3026118 
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A**±»'A- BC«o««oTV.TU<, JftJftffi^LT tf^ 

?*t -sh««. mm r**-*J »* B »L :i3 . v ;l H r 

r«**ft^^»'*-^* fci * a * snfc - x *'" 7< ~*'** t ^ 

S 5*RJ©*vOoK««Rjefc^»±^ HJ?***** (T F A) ki*RJ6*J:» 
p d/C*ffiv>*»7cRJS©J: «bft£o 
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[0 0 9 3] 

>U*^*-C*4o XfEXfia) "Cli, *^^f/f--^m», 

^*^ft4ifc^Uo X@a) TM!g/B3*L*ft^ »^<^ 
?-*-7J:K:&JR*#fm3*& Gfc3fiKjKtt3 0 0 n 
m #fi*f, 4 0 0 0 nm#fi^t)«ftt|tJo 3fcfc#£L<li, £ 

^ f x<dWM £ & v> r * s * ii ^ - - ftt?* * o - ^ 
co^« (± , co # - ^ > ^ y f - * - y ^ Mi" ^ P£ *' « ffl t fc l>^U 

* >f 7 ;V^^ h m~ 557 - #v i~ J f - * - v a n Hove ^m^mtmU 

V *ii?ti&* KS^-t- sit #ir* fc^So ^»wt?«ffl $ *i* a L r ;v * u 
•Tfr*v±m&m; i i iai-vi iae vi i i** b aa» 

^^W^Mtlt, Fe, Ni, Cu, Ag, CoifcttMnW* 

tf^tt^^ ttte,»*IR5£$nav>o ^KO«fl;*7C*tz.fc 

mSiE# 2005-3026118 



#11 2004-039100 



^-v: 18/ 



1 0 0 9 6 ] _ 

pjfgo^tt (it@i3 xxr*^ h^o^ft < t £ — ^Sr-a-fr) 

y ^ a _ r £ mi $ ^ * j; ^ & BFf 5e<7)» * # x. * c: t K i o t tr *> fr* o - <o i n Kpfi 

fecom^*^* aiai), &jR*«*fffi Ltz ij - # y i- ; - -rzmmt tz 

%>Z\k 5&*t? § h o 
[0 0 9 7] 

-g-c^^n^ ^77^ -\z X o-Ctr^Wo 

initio * -#>1- s rx--7<Dfmfo*ft$L1r&mt. u-tfyrJJ-^-y'Z^tt^ 

mz, xmmvm&mnztw&o *&m\z&ftztt&m%wmm&M±vx. kt»->^ 

h U^A FfyiV^>^>^^*>it b 'J^A, hn>X (Tr i tonX 
-100) , 7;v^;vx;>*vtt, ^ .j t ^ y if 1/ > 7 ;^ jvx - r JUit h 'J 7 

>1JC7i , ptv ;^^lf >f t h ij 7 Ai5 i b 'J h > X (TritonX- 

10 0) W^ffJU^o »«L^H*5»t4#15ffitt5W^««t±^ «ffl-tS#M^tt»JWffi 
JM**** (cmc) JBLh«>**-e, *-#>t/ta-^5t*Wr«4iBl? 

*r 9SL<ti> Mi:*;v^y^i/:tt75 7i^tMtLttt^i!fDt 

at ^ a «»»i-r a s *l& >r * ± tf*^ k?-- £$<b K-a-tr* 

WLx*3b%>o mmz&VZ>M4*y<n*tBLft> 0- 0 0 1~10%»IU, 0. 05 
~ 5 L < . 0 . 1-1 * LV> 0 v##a~£>^£^^ ^OjfcSE 

oo i%^T0^t^ ^^-7mn±^<v&m<vffiBi^-t'fr~?Mt 

>f *yo»BEfcrac^ ttzi*^ti&±.<nmm-?&2>zt-t)m*^o 
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